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(57)Abstract: 

PURPOSE: To provide the method of assembly of a 
voice coil motor which has good productivity and high 
quality and does not produce fine magnetic powder at all. 



CONSTITUTION: A quenched and mirror-surface- 
polished pressing attachment 1 1 is attached to the tip of 
a punch 5 and the punch 5 is pressed toward the 
pressing direction 7 to crush the center core 9 of a pillar 
2F to form a spread 10 produced by calking. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Make tabular York of the magnetic substance counter up and down, arrange, and a tabular 
permanent magnet is pasted up and arranged to said York by the side of this opposed face. In the 
assembly of the voice coil motor which formed the opening section between these permanent 
magnets, and has arranged the stanchion of two or more magnetic substance to the periphery of said 
up-and-down York the attachment for caulkings which carried out hardening mirror plane finishing 
of the tip with welding pressure, without carrying out the spin of the punch for said York and said 
stanchion to association and fixing — using it — the assembly approach of the voice coil motor 
characterized by closing. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the assembly approach of the magnetic circuit of 
the voice coil motor mainly used for the magnetic-head drive positioner equipment of a magnetic 
disk drive. 
[0002] 

[Description of the Prior Art] Conventionally, although the magnetic circuit of this kind of voice coil 
motor is explained using drawing 2 In order to make tabular (a flat-surface configuration is a square 
etc.) York 3 a and 3b of the magnetic substance counter the front view up and down, to arrange, to 
arrange the tabular permanent magnets la and lb to said York side by the side of an opposed face 
and to form the opening section between this permanent magnet la and lb, It consists of arranging 
two stanchion 2a and 2bs to the periphery of said York 3a and 3b. The caulking method which 
combines said York and said stanchion was performing assembly of this kind of magnetic circuit by 
carrying out pressurization deformation of the edge which is punch which is fitting in and carrying 
out the spin of stanchion 2C and the edge which is the green sand core of 2D to hole I prepared in 
York 3D of upside York 3C and the lower part, and each periphery, RO, Ha, and NI as shown in 
drawing 3 , and is the green sand core of said stanchion. 
[0003] 

[Problem(s) to be Solved by the Invention] in the conventional voice coil motor, the edge which is 
the green sand core of a stanchion is fitted into the hole of York which pasted up the permanent 
magnet on the medial surface of York which counters up and down, respectively, the edge which is 
the green sand core of a stanchion is rubbed to the punch to which spin was applied, it crushes 
further, and the edge of the green sand core of a stanchion is deformed — making ~ York was made 
to fix a stanchion by the approach of closing Although the detailed powder which will be generated 
when carrying out a configuration browning form when having closed in pressurization to the punch 
to which spin was applied if the stanchion which is the component part of a voice coil motor here is a 
non-magnetic body is easily removable in ultrasonic cleaning for nonmagnetic, if reinforcement is 
low and requires reinforcement when especially a stanchion is non-magnetic material, the quality of 
the material will be limited, and it will become cost quantity, and will become rather comparatively 
high-priced in a price. In order to fill the demand of a specification, reinforcement, or cost, the 
magnetic substance must be made to use it for a stanchion. However, when a stanchion is the 
magnetic substance, detailed magnetic powder is generated. This detailed magnetic powder is 
completely unremovable in ultrasonic cleaning. For this reason, in the voice coil motor which used 
the stanchion of the magnetic substance, adhesion of this detailed magnetic powder occurs and a 
defect occurs. However, by the caulking approach which used the punch with which poor adhesion 
of this detailed magnetic powder applied spin, a percent defective is 100% because of adhesion of 
detailed magnetic powder. In a voice coil motor, adhesion of magnetic powder detailed [ how ] is 
understood [****** or ] whether the approach except adhesion of this detailed magnetic powder is 
[ how ] important. Therefore, when used for the quality of a voice coil motor, especially a magnetic 
disk drive, this kind of detailed magnetic powder gives a major defect to a magnetic disk and the 
magnetic head. Therefore, the caulking method of construction [ like ] which detailed magnetic 
powder does not produce is required. Therefore, the caulking approach which detailed magnetic 
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powder does not generate in the caulking approach is pressing need. This invention aims at offering 
the assembly approach of the voice coil motor which avoids generating of this detailed magnetic 
powder important as quality of a voice coil motor, and can maintain the same mass-production 
nature as usual. 
[0004] 

[Means for Solving the Problem] For achievement of the above-mentioned purpose, it sets to a voice 
coil motor. It pressurizes using the punch which attached the attachment for caulkings which 
tempered the tip for fixing with the stanchion which is the component part of a voice coil motor, 
upside York, and lower York, and was ground to the mirror plane. Even if it is the stanchion of the 
magnetic substance by the method of construction which generates the fixing effectiveness by 
extending the edge which is the green sand core of a stanchion, and losing the clearance between 
York, there will be no generating of detailed magnetic powder, and it will be the assembly approach 
of a voice coil motor with the high omission reinforcement of a stanchion and York. Namely, this 
design makes tabular York of the magnetic substance counter up and down, arrange it, and a tabular 
permanent magnet is pasted up and arranged to said York by the side of this opposed face. In the 
assembly of the voice coil motor which formed the opening section between these permanent 
magnets, and has arranged the stanchion of two or more magnetic substance to the periphery of said 
up-and-down York the attachment for caulkings which carried out hardening mirror plane finishing 
of the tip with welding pressure, without carrying out the spin of the punch for said York and said 
stanchion to association and fixing — using it — the assembly approach of the voice coil motor 
characterized by closing. 
[0005] 

[Function] Since it is clear that magnetic powder is generated in order to apply spin to the part into 
which the edge which is the green sand core of the stanchion of the magnetic substance is closed in 
that of the green sand core of a stanchion by the method of construction of a welding-pressure 
caulking at a maintenance [ of the distance between permanent magnets ], and fixing sake at the tip 
of punch Without rubbing the edge which is the green sand core of a stanchion to the punch to which 
spin was applied In order to crush a tip using the attachment for caulkings which carried out 
hardening mirror plane finishing The high voice coil motor assembly approach [ be / and / no 
adhesion of the detailed magnetic powder which is the important quality of a voice coil motor ] of 
mass-production nature can be offered by using the assembly approach of the voice coil motor which 
detailed magnetic powder does not generate. 
[0006] 

[Example] The example of this design is explained using a drawing. It is the explanatory view which 
explains the caulking method of construction by this invention to drawing 1 . Drawing 2 is the front 
view showing one example of the voice coil motor concerning this invention. Drawing 3 is the 
perspective view showing the development view at the time of making the configuration of a 
permanent magnet into a sector at the York list which met the locus of a moving coil of operation in 
the example shown in drawing 1 . The spin of the punch by the conventional method of construction 
was carried out to drawing 4 , and the expansion explanatory view which is the approach of closing 
whether a stanchion edge being rubbed and crushed was shown in it. 

[0007] Assembly manufacture of the voice coil motor mainly used for the magnetic-head drive 
positioner equipment of a magnetic disk drive is carried out in a clean room. The drive coil of the 
magnetic head is inserted in in a drive magnet. Said drive magnet is a voice coil motor (VCM), and it 
is the DC motor which runs by the same principle as the voice coil of a loudspeaker. VCM is used 
for the bottom of the closed loop control based on the servo signal which the magnetic head reads. 
The moving coil of a voice coil motor has a voice coil mold and a flat coil mold, and has the type of 
a long coil and a short coil further. The voice coil motor treated by this invention is VCM of a flat 
coil mold, and its gap of a magnetic disk and the magnetic head is very as small as about 0.2 
micrometers. Though natural, although there is a gap with the permanent magnet of VCM variously 
by the model, it is about l-6mm, and it is the description that the gap with a moving coil is also very 
as small as 0.1-0.3 micrometers. Since detailed magnetic powder is 0.4-0.5 micrometers or more, if 
such detailed magnetic powder enters between the moving coils inserted in the gap of this permanent 
magnet of VCM, a magnetic disk will serve as out. When magnetic powder furthermore enters, in 
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order to exert a magnetic interference on a magnetic disk and the magnetic head, it will read, writing 
will become impossible and, as for a magnetic disk drive, the function will be lost. That of ****** is 
for this about magnetic powder in VCM. since [ therefore, ] it **** by microanalyzer, and it will 
become poor if the detailed powder is magnetic powder when magnetic powder adheres to VCM — 
for a manufacturer side — adhesion of magnetic powder — the very severe conditions that there is 
nothing are attached. Therefore, the present condition of the manufacturer who manufactures VCM 
is that VCM is not allowed adhesion of magnetic powder at all. The above thing also takes an 
example and this invention is the treatment which should make generating of magnetic powder there 
be nothing in manufacture of VCM. 

[0008] In drawing 2 , York 3 a and 3b of the quality of the material SPCC is made to counter up and 
down, and a voice coil motor (VCM) arranges them. Flat-surface configurations are a square, a 
flabellate form form, a trapezoid, etc., York is dimension angle extent of 20-80mm, and thickness is 
about 4-8mm. The tabular permanent magnets la and lb are arranged to said York side of opposite 
both sides. A permanent magnet is a rare earth magnet, are a samarium cobalt magnet, a NEOJI 
magnet, etc., and configurations are also a square, a flabellate form form, a trapezoid, etc., and it is 
the dimension of 10-20mm long, 20-40mm wide, and about [ 2-6mm in thickness ] versatility. Two 
permanent magnets are pasted up on the position of York. In order to form the about l-6mm opening 
section among permanent magnets la and lb, two stanchion 2a and 2bs are arranged to the periphery 
of said York 3 a and 3b, and VCM is manufactured. When the quality of the material is the magnetic 
substance in SUS430 and a stanchion assembles two tabular York, a stanchion is used for opening 
maintenance, the green sand core which a dimension is the cylinder or cylinder of 3 - 8phimm, and 
became thin at the edge of a stanchion — preparing — the green sand core 9 of a stanchion — crushing 

— it closes. Since the green sand core 9 of this stanchion is closed, a stanchion carries out the 
important work which assembles York of VCM. This invention is about the caulking approach of 
York and a stanchion mainly used for this VCM, and if the caulking approach of a stanchion or a 
magnet is bad, detailed magnetic powder will generate it. 

[0009] As shown in drawing 3 , permanent magnet lc is pasted up on York 3C and 3D, hole I 
already kicked by York 3C and 3D, RO, Ha, and NI are equipped with stanchion 2C and 2D, and 
VCM is assembled for the green sand core 9 of a stanchion in total. 

[0010] Drawing 4 is the expansion explanatory view in which having made it go away and having 
shown the approach conventionally, and shows the green sand core of a stanchion and a stanchion, 
and the physical relationship of York, the spread 10 the green sand core 9 of stanchion 2F is inserted 
in the hole for York 3E making it go away, and pressurize the green sand core 9 of the stanchion, 
rotating punch 4 in the direction of an arrow head of the pressurization direction 7 like a hand of cut 
8, crush the green sand core 9 of a stanchion, and according to a caulking to a dished hole — forming 

— closing is shown. 

[001 1] Without this invention applying spin to punch 5, drawing 1 attaches the pressurization 
attachment 1 1 which tempered at the tip of punch and carried out mirror polishing, is pressurizing 
punch 5 in the pressurization direction 7, crushes the green sand core 9 of stanchion 2F, and forms 
the spread 1 0 by the caulking. Although magnetic powder was generated since the green sand core of 
the stanchion of SUS430 was the magnetic substance when spin was applied, since the point of 
punch was built with quality-of-the-material hard steel till the former and hardening mirror polishing 
was not processed, there was no generating of detailed magnetic powder at this invention. The result 
is shown in Table 1. 
[Table 1] 













100% 


0% 






0% 


100% 


3 0fJ>/-fey h 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/30/2005 



JP,05-284716,A [DETAILED DESCRIPTION] 



Page 4 of 4 



[0012] 

[Effect of the Invention] As stated above, caulking working hours became short, detailed magnetic 
powder was not generated at all, the assembly approach of VCM that mass-production nature was 
high was built, and offer of the assembly approach of quality and the stable voice coil motor of them 
was attained. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/30/2005 



JP,05-284716,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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